Epidermal growth factor increases granulation tissue formation dose dependently.
Recent studies have shown that epidermal growth factor (EGF) stimulated the rate of formation of granulation tissue in a model of wound repair (A. Buckley, et al., Proc. Nat. Acad. Sci. USA 82: 7340, 1985). Because pharmacologic doses of EGF were used previously, the relationship of EGF concentration to physiologic effects was determined in this study. Rats were implanted with subcutaneous polyvinyl alcohol sponges containing slow-release pellets formulated to release 0, 0.1, 1.0, or 10 micrograms of EGF/day. Tissue response was judged by the degree of histologic organization and vascularity, as well as several quantitative parameters: wet weight, hydroxyproline content, protein content, and DNA concentration. Each of these parameters showed consistent increases by Day 5 after implantation, when inflammation and edema had subsided. Compared with placebo controls, hydroxyproline (collagen) content was significantly increased by as little as 1 microgram/day of EGF, and DNA content was significantly increased by all dose levels of EGF. Endogenous EGF concentration in experimental granulation tissue was found to be fairly constant (30-40 ng/g wet wt); however, the increasing cellularity of the sponges may have reduced the local concentration of free EGF to low levels. Pellets releasing as little as 4 ng/hr of EGF into the surrounding tissue were able to accelerate wound healing, suggesting that the availability of this growth factor may be a rate-limiting step in wound repair.